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ABSTRACT
Development of television viewing strategies was explored in a studyof 5- and 9-year-olds' attention and comprehension. Children wereshown a program containing visual, audio, and audiovisual segments.
l°Zlr^7
t™ 1}**1* duri "g the session. A group instructed to watch
carefully and try to remember for later testing was compared with a
control group on attention, cued recall and free recall for each ofthe three types of content.
Whether children can strategically alter their viewing behaviorin response to instructions has been questioned in past studies.
However, by dividing the content into three modalities, specific
patterns emerged. Audiovisual segments were better attended and
comprehended than visual and audio segments. Instructions enhancedboth attention and cued recall in the younger children, and enhanced
free recall and cued recall in older children, but this benefit ofinstructions occurred only in the visual segments. This modality
difference underscores the importance of audio cues as signals of
comprehensibility and facilitators of comprehension.
Thus, not only were children able to actively respond to
instruction by watching more and playing less, but they were also able
to use this increased looking as a strategy for improving comprehen-
sion when their normal listening strategy fails.
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CHAPTER I
INTRODUCTION
Overview
The study of children's television attention and comprehension is
important for improving entertainment and educational programs. Spe-
cific study of children's viewing behaviors makes it possible to
responsibly design television to meet their cognitive needs and
abilities. In addition to this practical goal, the study of television
attention and comprehension contributes information to the general
understanding of cognitive development from a context which is
ecologically valid (Neisser, 1976; Bronfenbrenner, 1977).
The thesis presented here describes a developmental study which
explores the nature of children's learning from television. The first
part of this research deals with whether children are able to
intentionally alter their cognitive processing of television to gain
more from the experience of watching an audiovisual presentation and
on what differences in viewing behavior, with and without instructions
to remember, occur during childhood. The two ages selected (5 and 9
years) bracket the transition period during which young children are
both acquiring memory skills and learning how and when to use these
strategies (see Flavell, 1970). The second part is concerned with the
effect of the auditory and visual modalities on children's TV
attention and comprehension. The effects of modality will be examined
in relation to instructions.
Characteristics of Children's Viewing
A basic premise of the children's program Sesame Street is that
the show should attract attention and simultaneously present a
curriculum. Through attractive visuals, humor and a format composed
of many short segments, the goal was that this program should be so
attractive that it would teach without adult intervention.
While much of a show such as Sesame Street is enjoyed and
understood by young children, comprehension is far from complete.
Huston and Wright (1983) have discussed the possibility that the very
young child is attracted by the surface features of a program, failing
to comprehend at a deeper semantic level; older children, however,
watch television for the semantic message it carries, surface features
becoming of secondary interest, although still attractive.
Program features alone do not adequately account for children's
limited comprehension and variable attention. Other factors limiting
comprehension may be viewer motivation and capacity for mentally
processing the material in order to learn it. In developing Sesame
Street
,
both issues have been considered in order to target the abili-
ties and to motivate the preschool age audience.
Finally, assuming the viewer is motivated as intended, it is
probable that he or she must do more than simply desire to learn. To
passively depend upon the attractive features of the presentation to
attract attention to important information will likely be
insufficient: One must actively work to learn from the presentation.
Tn the present study, active processing by motivated viewers is
3of particular interest. Measuring specific behaviors, such as visual
attention, is one way to assess the information gathering strategies
used by young children. Also, given that television programs are
characteristically both auditory and visual, knowing how attention
varies with regard to modality will be useful in a study of strategy
use.
A controversy exists over the extent to which viewing is a
passive or an active cognitive function. The more prevalent opinion
has been that children are merely recipients of the television
message, and that they are the victims of producers who capitalize on
their orienting reflex, commanding attention to television by means of
ever-changing visual and auditory stimuli (Singer, 1980); Winn, 1977).
Proponents of this idea warn of negative consequences for children who
spend many hours at such passive viewing. Such consequences include
reduced practice of reading skills, loss of opportunity to develop
imaginative abilities, and lack of time for full processing of the
information presented via television (Singer, 1980).
The alternative point of view does not evaluate the activity of
viewing or the medium itself, but considers the viewer to be an active
user of television (Anderson & Lorch, 1983). Certain features of
television programs, such as familiar sounds, are regarded as cues to
the individual that what follows is or is not interesting, under-
standable, or in some way valuable. It is these cues which may be
used by the child as a means of controlling his or her viewing.
Studies supporting the active-viewing concept have evaluated
children's attentional patterns when the program has been
experimentally modified to create variations in comprehensibility
(Anderson, Lorch, Field, & Sanders, 1981), or when the viewing
environment is altered by including toys (Lorch, Anderson & Levin,
1979) or a distractor (Anderson & Lorch, 1983). Some of these studies
which also pertain to comprehension will be reviewed in detail in the
next section.
Discovering whether young children can intentionally modify their
viewing in an experimental situation, is a test of the "passive"
viewing notion as well as an attempt to know what children can and
cannot do to learn from television. If children can, under some
circumstances, appropriately direct their attention and improve their
comprehension of TV, then there is potential for intelligently fitting
the medium to the skills of the intended audience.
Children's Television Attention and Comprehension
A few studies of children's comprehension support the theory that
viewing is planful and active. First to be discussed are several
comprehension studies in which children were not instructed to
remember, but were allowed to view as they wished. Studies will then
be presented which specifically test the effect of instructions on
comprehension. The major implications of these studies are that the
modality of input may influence attention and comprehension, and that
instructing children to remember has uncertain effects in some
comprehension tasks.
In the first comprehension study to be considered here, Lorch,
Anderson and Levin (1979) were interested in whether increased visual
attention to TV leads to better comprehension of its content. In this
study of 5-year-olds' viewing, toys were either present or absent
during a MO-minute Sesame Street show. Visual attention to the
program doubled when toy play was not an option, but without a
corresponding increase in comprehension.
Comprehension questions concerned information presented either
auditorily, visually, or both. The score for each test item was
compared with the child's visual attention in the exact part of the
show where the answer was presented. In the high-attention No-Toys
group, a significant positive correlation was found between looking
and correct answers for visual questions, although very few questions
were based on visual information alone. On audio and audiovisual bits,
a ceiling effect for attention obscured any correlation with
comprehension
.
In the Toys group, correlations between looking and correct
answers were highly significant for Auditory, Audiovisual and all
questions together. Thus, the parts of the program that were better
comprehended were also more highly attended. Therefore, it seems that
under viewing conditions with alternative activities available,
children, while they play, monitor the soundtrack for cues to the
likely comprehensibility of the content. They allocate their looking
at the television on the basis of this auditory message, to the parts
of the program which are more comprehensible to them.
Pezdek and Hartmann (in press) provide further evidence that
children can process television in an active way. In a replication
and extension of the Lorch et al. (1979) attention and comprehension
study, the program was composed of segments rated as being Visual,
Auditory, or both Visual and Auditory. The Visual label was given to
segments in which the message was conveyed via the visual portion and
could not be obtained from the audio part alone. Similarly, for
Auditory segments, questions could be correctly answered by listening
but not by watching alone. In the Audiovisual segments, some
questions could be answered by attending to the audio, others by
attending to the video.
Pezdek et al. compared attention and comprehension in the three
modalities and in three conditions: a Toy condition, a No-Toys
condition, and a third condition in which a record was played during
the TV presentation. Regarding the distractors, as one would expect,
comprehension of auditory information was reduced by the record;
visual comprehension was reduced by the toys. In the segments
containing both auditory and visual information, the record again
disrupted comprehension of auditory material, but the toys did not
have a comparable negative effect on visual comprehension. It seems
that, as proposed by Lorch et al. f children relied on auditory
information to tell them when it was useful to interrupt play and look
at the TV.
In the Toys group of interest here, attention to visual and
audiovisual segments was higher than for auditory segments.
Comprehension was reduced in the visual segments. Correlations
deviated slightly from the Lorch et al. pattern. Correlations between
attention and comprehension were significant in visual segments, but
not in auditory segments. Differences between the two studies are
partly accounted for by the fact that Lorch et al. examined
correlations during the exact time information was given, a
considerably more powerful procedure than that used by Pezdek and
Hartmann. This difference may also involve the fact that auditory
material tested by Lorch et al. was contained in audiovisual segments,
whereas audio material was contained within auditory-only segments in
the Pezdek et al. study. Looking during auditory material could not
benefit the child in the Pezdek study, which may account for the
nonsignificant relationship between looking and comprehension of the
auditory segments.
The relevance of these studies for the present research is
obvious. Tf children can direct attention in different ways,
depending on the modality of input, they may also be able to modify
their viewing intentionally in response to instruction.
Children al3o adjust their attention and comprehension on the
basis of program comprehensibility. Lorch et al. (1979) had suggested
that attention follows comprehensibility; a child may look if he
judges the content to be understandable. To explore further the point
that children watch what they can understand rather than the opposite,
Anderson et al. (1981) examined the role of comprehensibility in
determining children's visual attention to the television. Tn these
8two experiments, no comprehension testing followed viewing. Rather,
comprehensibility was an independent variable. In the first
experiment, the comprehensibility of 15 one-hour Sesame Street shows
was rated by adults. Under the assumption that children would have
less difficulty when the subject of a narrative is visibly present,
they classified the verbal portion of each program into either
immediate dialogue where the subject of the conversation or narration
is present on-screen, or non-immediate dialogue where the referent is
not shown. Three- and 5-year-old children each viewed one of the
tapes. Visual attention data were evaluated relative to the dialogue
categories. Three- and 5-year-olds' visual attention was
significantly higher in the immediate dialogue portions of the program
than in non-immediate dialogue. Thus, the notion that comprehensible
material is better attended was supported.
In the second experiment, visual attention was again found to
vary as a function of comprehensibility. For this study an hour-long
program was edited to contain certain segments with auditory
distortion (backwards speech and foreign language), or visual
distortion, achieved by editing the scenes within a segment in random,
rather than sequential, order. One of the programs was shown to each
2-, 3.5-, and 5-year-old child. Toys were always available. No
testing followed.
Backwards speech and foreign language segments elicited lower
visual attention levels than did normal soundtrack segments (including
random ordering and sequential ordering). Thus, for children, program
comprehensibility depends to a large extent on the coherence of the
audio track. Younger children showed a smaller difference in
attention between distorted and normal segments than did older
children
.
These studies indicate that children's ability to discriminate
comprehensible from incomprehensible television material improves
between ages 2 and 5, and that with age, children become more able to
modify their viewing behavior on the basis of this discrimination.
In other work on TV comprehension, Newcombe and Collins (1979)
examined children's ability to recognize central program material, as
rated by adults, and to comprehend causal sequences. Children from
grades 2, 5, and 8 were shown a 14-minute program. All were requested
to watch the program just as if they were at home. Prior to viewing,
there was no mention of a test. However, later, four types of program
information (central, peripheral, inferred cause, and inferred emotion
were tested via multiple choice recognition questions.
Older children understood significantly more of the total content
and the inferred material than the younger children. The conditional
probability of recalling an inferred action or inferred emotion, given
that the child had recalled the action on which the inference was
based, increased between 2nd and 5th grade. The authors conclude that
5th and 8th graders, in addition to having more world knowledge and TV
experience, are better able to selectively remember central rather
than peripheral information and to use inferential strategies than are
second graders.
10
In sum, attention and comprehension vary with respect to content
and task characteristics. Features such as other available
activities, modality of input, and comprehensibility or centrality of
content affects how much children look at the screen, or how much
they remember in a test.
The Influence of Instructions. Looking now at the issue most
central to this study, the effect of instruction on children's
learning from television, four studies are relevant. Collins, Sobol.
Karasov and Westby (Note 1) were interested in the possibility that
age differences in television comprehension may be responsible for
varying effects of TV violence at different ages. The children tested
were 2nd and 8th graders. To help pinpoint the younger viewers'
comprehension deficit, the program content was conceptualized as
consisting of explicit and implicit information. The implicit content
was defined as the inferrable motives and consequences, causes and
effects, which link scenes. Explicit information was concretely
depicted within individual scenes.
To evaluate methods of intervention which might aid
comprehension, prior to viewing an adventure program some children
were given instructions in which they were reminded that they would be
tested. Others received "incentive instructions" which encouraged them
to perform well on the test in order to win a prize. A control group
received no mention of a test and no incentive. Testing involved free
recall of the story and a multiple choice recognition test of explicit
11
and implicit content.
Eighth graders' recognition scores were higher than 2nd graders'.
Both ages recognized explicit content better than implicit. No effect
of instructions was found at either grade level on the recognition
test. Older children were at ceiling level on the recognition task,
so whether they may have responded to instructions is unclear. It is
inferred that the second graders did not alter their use of memory
skills even when "attention enhancing" intervention, i.e., instruction
to remember, was used. The fact that the testing was conducted in a
school may have imposed an "educational" mode on all groups whether
they were instructed to remember or not, thus obscuring differences.
On free recall, however, both age groups produced more words in free
recall protocols in the incentive condition only.
While this work confirms that with age children's ability to
extract information from a television drama increases, no speculations
were made regarding the information processing which may account for
these changes in performance on the recognition task. Also, because
no attempt was made to measure visual attention, and since the recall
data were not further analyzed for emerging strategy use, one cannot
conclude from the Collins, et al. study that children actually cannot
improve their comprehension.
Salomon (1983) hypothesized that a child's perceptions of the
demands of a medium, in addition to the actual content
characteristics, influence performance. If a child thinks a medium is
difficult (but not impossible), and considers him/herself less capable
12
of understating It as compared to another medium, then .ore mental
effort will be expended, and consequently better comprehension will
result.
In an experiment varying perceived task demands (Salomon, 1983),
half of the 6th grade children were instructed to watch or read
carefully in order to learn, while the others viewed or read for
entertainment. Focusing on the TV condition, half of the subjects
were shown a TV story, the other half were given the same story in
scrambled order. Instructed subjects reported using more effort than
uninstructed subjects, and they performed better on a test of
inference making.
With the scrambled scenes, however, the children reported working
harder, whether they were instructed or not, but their performance did
not reach the level of those viewing the normally edited story. This
study suggests that instructions affect how well children perform on a
comprehension task, and also, that other variables, such as the
difficulty of the material itself, will influence whether increased
effort will yield better comprehension.
Kwiatek and Watkins (Note 2) also varied task demands in a study
of 5th graders' TV comprehension. The subjects were informed either
that the show was educational or that it was entertaining. The
educational viewing group was informed of the testing to follow.
Entertainment viewers were only judging the appeal of the program and
did not know of the testing. Half of the children were allowed to
pause the tape as desired while viewing. Tests of both free recall
13
and picture sequencing followed.
First, the recall protocols were analyzed for number of words,
sentences, scenes, actions, emotions, and facts. No effects of
educational viewing instructions or stopping the tape were found for
these structural measures. Second, free recall was scored for level
of detail in plot reconstruction. Children in the educational group
produced a greater level of detail and abstraction in free recall than
did the entertainment group. The stopping option had no effect on
reproduction of detail. Third, on the picture sequencing task, both
stopping and educational viewing led to a longer sequencing time. It
was concluded that children perceived the educational and stopping
conditions as more demanding, and they consequently expended more
effort. Effort was not measured through subject self-report, but was
inferred from picture sequencing time and level of detail in free
recall
.
This study, as well as Salomon's, implies that older children are
able to improve their viewing skills under some conditions, i.e., when
the viewing task is made more demanding. The studies do not, however,
propose exact components of increased effort. Attention data supple-
menting the comprehension data would be a more direct means of
assessing strategy use, preferable to self reported effort or inferred
effort.
Hayes, Chemelski and Birnbaum (1981) tested preschoolers'
attention and comprehension of a 6-minute cartoon. The children were
instructed either to remember or to view for enjoyment. Children
mviewed with an adult who remained attentive to the screen. Ten
recognition questions, five from the visual information, and five from
the auditory information were asked following the show. Attention was
measured in number of looks away from the screen during each 8-second
block of time. These investigators reported that instructions had the
effect of increasing recognition for visual items but not for auditory
items. Number of looks away from the screen also increased under
instructions
.
The improved performance on visual items in the intentional
learning task may be due to the subjects' use of a looking-more
approach, which benefits the learning of visually presented
information only. While instructed subjects were looking away from
the TV more often than uninstructed subjects, logically, they were
also looking at the TV more often as well. They may have been using
auditory information to guide their looking to the "salient" tested
material, as suggested from the theory of TV viewing developed by
Anderson and Lorch (1983).
The implication that there was an increased frequency of looking
at the screen suggests that children in this study responded to
instructions with more "active" visual attention. Unfortunately, both
the stimulus and testing materials were very brief. More extensive TV
material and testing, as well as additional measures of free recall
and visual attention are needed to present a stronger case for these
instructions effects.
The studies reviewed in this section largely provide evidence
that older children may be able to change their TV viewing or their
cognitive processing if they know in advance that they will be tested.
Summarizing, Collins et al. did not find improved recognition at any
age as a result of the learning set instructions. But incentive in
the form of a prize induced 2nd and 8th graders to provide longer free
recalls. Longer recalls may simply reflect a motivation to produce
more, rather than an improved memory for the material. Lacking
further information about viewing behaviors or specific analyses of
the free recall prevents making subtler distinctions regarding
learning instructions.
Support for the relationship of age with the ability to comply
with memory instructions was found in two other studies of older
children. Salomon demonstrated that 6th graders were able to both
increase their self-reported effort to understand and improve their
performance in inference making following instructions. In addition,
Kwiatek et al.'s measures suggested that older children enhanced their
free recall of educational TV material, by including greater detail in
free recall and spending more time on a picture sequencing task. The
only data pertaining to preschoolers is provided by Hayes et al.
*
Keeping in mind the problems concerning stimulus length, attention
and comprehension measures, it was reported that instructions to
preschoolers appeared to increase comprehension of visually presented
content and to increase the frequency of looking at the screen. These
results are interesting not only with regard to the effects of
instructions, but also in relation to the role played by modality of
input.
In dealing with the notion of planful or incidental learning of
televised content, the metamemory literature is relevant. While much
is known about children's strategy development on tasks such as
Picture memory and serial ordering of stimuli, little is known about
television viewing strategy. Parallels between these different
activities may exist, but it is impossible to totally anticipate
television strategy development because of factors which make
television viewing unique: e.g., its familiarity, its entertainment
function, its audiovisual nature, and the variety of material
available. Any such features may facilitate early emergence of
strategic viewing; some other combination of attributes could delay
strategic television use.
Although the tasks typical of metamemory research are different
from the television viewing situation, results based on single-mode
stimuli at least provide a starting point for thinking about memory in
the present research.
Development of Recall Abilities
Several issues concerning memory development relevant to the
present study are: the types of strategies which aid comprehension; at
what age children begin to intentionally use their memory skills; and
how instructions to remember affect performance. Unsurprisingly, with
age children improve their ability to selectively store, retain, and
retrieve information. In recall tasks requiring strategic
manipulation of memory, such as by rehearsal or clustering,
developmental trends are apparent (Flavell, 1970; Brown, 1973).
However, in cognitively superficial tasks (Jongeward & Kail, 1975),
such as picture recognition, in which the stimulus is present during
retrieval, no age trends occur. For example, preschool children are
nearly as accurate as adults at picture recognition (Brown & Scott,
1971; Brown, 1973; Brown, 1975).
Many studies have shown that older children are more capable of
using memory strategies (Flavell, 1970; Brown, 1973; Daehler,
Horowitz, Wynns 4 Flavell, 1973; Flavell, Beach & Chinsky, 1966; Hagen
4 Kingsley, 1969; Appel. Cooper, Mc Carrell, Sims-Knight, Yussen &
Flavell, 1972; Hagen 4 Kail, 1973; Lange, 1973). Also, with age
memory skills are used more automatically. As summarized by Hagen et
al.,(1975), children grow more active in their efforts to remember.
Flavell and Wellman (1977) state: "the young child does not
really understand that an explicit request to memorize a set of items
for future recall is an implicit request to do something special with
those items" (p. 7). A recent study of children's selective attention
and knowledge of attention strategies by Miller and Weiss (1981)
argues that children's knowledge of memory strategies is closely
related to their actual use of the strategies and their improved
performance.
A subsequent study by the same authors (Miller and Weiss, 1982)
found that young children understand the factors involved in
memorizing but that they do not always use strategies they may know
18
of. It appears that the Knowledge of strategies precedes their use.
This notion is central to the purpose of the present research.
If children are too young to intentionally use memory skills to
facilitate performance, or if they have already mastered such skills
to the point where they become automatic, instructions to remember
should have little effect. On the other hand, at an age when the
needed skill is in the child's repertoire, but is not yet used
automatically, instructions to remember should improve recall.
Looking and Memory. Several experiments have been concerned with
looking behavior relative to memory. A memory experiment by Rogoff,
Newcomb, and Kagan (197*0 studied looking time during stimulus
presentation. Children, ages 4, 6, and 8 were allowed to view
pictures one at a time at their own pace. They were instructed that
they would be asked to remember the pictures they had seen. A delay
before testing was matched to a time-period the children had
previously experienced in a time span judging part of the study. So,
each child knew about how long he or she would be expected to remember
before the test. Four- and 6-year-olds did not adjust their looking
time at each stimulus in accordance with the time delay they expected.
However, 8-year-olds were able to make this adjustment and their
performance improved, possibly benefitting from increased looking.
In one more picture memory experiment (Salatas & Flavell, 1976),
first graders' recall was better under "remember" instructions.
Recall and categorizing during study increased, while looking time
increased as a function of instructions to remember only after an
19
initial trial.
A study by Yussen (1974) provided a further link between
attention and subsequent performance on a free recall test, in the
context of instructions. Children, ages 5 and 7, observed a model
select from among several objects on a series of trials. Distractor
slides were presented intermittently. Later, the child was required
to recall which choices the model had made. Half of the children were
informed of the testing, half were not. Frequency of looking at the
model, as well as duration of attention were scored by an observer
from the videotaped responses.
On frequency and duration of attention, instructed children
scored higher than non-instructed, and they correctly recalled more of
the items. Attention and recall were highly correlated. Regarding
age differences, second graders recalled more than preschoolers.
Yussen concludes that older children were behaving more strategically
under instructions than the preschoolers since they had a greater
frequency of attention. Here, as may be true in Hayes et al. (1980),
more active attention is suggested to be a result of instructions,
since children were able to recall more items by looking at the model
during the more informative intervals, as well as looking at the
slides. In order to do so, they were probably using the verbal cues
provided by the experimenter ("Which one is your favorite?") more
effectively than were the younger children.
On the basis of these reports it is apparent that the effect of
"remember" instructions on the older children will likely be the
increased use of some strategy, possibly looking
.ore during study and
improved comprehension. Younger children, on the other hand, may or
may not respond to instructions by changing their behavior in any
overt way. Support from both the metamemory and television
literatures has been discussed.
Memory Tasks and Television Viewing
Little is known about children's incidental versus intentional
learning from television programs. If one assumes that television
comprehension requires mnemonic strategy and that strategy for
television comprehension appears at about the same time as for
pictures, words and shapes, one could apply knowledge about memory for
single-mode stimuli to questions about attention to and memory for
multi-mode television content. Since each audio or video component
alone may benefit from memory skill use, it is possible that recall
for a composite of these may emerge at about the same time as for one
modality alone. Support comes from Salomon (1983) and Kwiatek et
al.CNote 2), who report tha elder children were able to improve TV
comprehension performance following instructions. Hayes et al. (1981)
showed that this ability may occur even earlier for TV than for
standard memory tasks, since preschoolers showed an increase in
looking activity following instructions.
Taking the point of view that development of planful TV viewing
follows a course similar to the development of strategic memorization
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of simple stimuli, the hypothesis can be generated that preschoolers-
attention and comprehension should not vary regardless of instructions
to remember, but older children's recall and attention should increase
with instruction, due in part to better knowledge about memory and
greater skill at remembering.
However, it may be unwise to assume that television recall
requires the same mnemonic processes needed to recall isolated
stimuli. To consider the alternative view, it is conceivable, first,
that television offers more explicit and complete information about a
domain, and so, a more complete schema is formed with less mental
effort (Salomon, 1983) than for isolated visual or auditory stimuli.
Television is also highly verbal. While young children are verbally
*
unsophisticated, the verbal message on television is often redundant,
in children's shows especially, (perhaps in an attempt to compensate
for children's lack of verbal skill). Rice, (1982).
Second, even without direct repetition of words or ideas, much of
the television message is easier to understand because it is embedded
in context. Cognitive psychologists have observed that recall of a
stimulus is superior when one or more related words is available to
lend meaning, (e.g., Anderson & Pichert, 1978). Recall of television
certainly benefits from the same advantage. Television can be
conceptualized as a continuous, complex sequence of events: visual,
verbal, or both. Each successive event is given meaning by the events
which surround it. By contrast, a single picture or an isolated word
can be recalled only by some method other than meaningfully relating
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it to the other stimuli.
It is interesting to consider attentional capacity utilization in
thinking about the difficulty of a medium. Information about capacity
use during television viewing or other multimodal presentations is
sparse. One study suggests, however, that the multiple modality
presentation is not a more demanding attentional task. Treisman and
Davies (1973) compared adults' response rate in identifying animal
names from two simultaneous sources: both auditory, both visual, or
one auditory and one visual. In the mixed input condition, subjects
had a higher rate of detection than in either of the single modality
conditions. Less interference occurred when two different input
channels were used, whereas two similar visual or verbal inputs caused
more interference. The mixed condition was not better, however, than
when only one source of input was presented. By extension, then,
television may be thought of as of similar difficulty as single
modality stimuli. These comparisons remain to be made directly.
There is a way in which television viewing could be considered
more complex, and therefore its comprehension more difficult than that
of isolated stimuli. The rapid succession of verbal and visual events
may produce more difficulty in processing than would a slowly and
evenly paced stimulus. In general, the fact that a child cannot
usually view at his or her own speed may constrain processing. Greer,
Potts, Wright and Huston (1982) reported a significant positive
correlation between mean duration of attention and program variables
related to amount of action and rate of visual change in preschoolers'
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viewing of commercials. If increased attention is interpreted as
greater effort, then faster pacing is more demanding. Contrary
evidence comes from Kwiatek and Watkins (Note 2) who found that
variable pacing due to stopping the tape did not affect comprehension.
Other negative evidence concerning pacing was reported by Anderson,
Levin and Lorch (1977).
Two other potential sources of difficulty for the child viewer are
not usually addressed in comprehension research. The sheer quantity of
information and the duration of the presentation in natural television
viewing situations are far greater than the 'typical stimulus in a
memory experiment. Many TV studies have also failed to present
segments of a length representative of a typical TV program.
The present study bears on an additional theoretical issue. In
children's comprehension patterns and strategy use, it is important to
consider whether or not older children's better comprehension
performance results from a change from involuntary responding to
voluntary selecting as suggested by Wright and Huston (1980). In an
involuntary responding state, instructions would not be facilitative
— the surface features would draw a child's attention, and
incidentally, he or she would recall whatever was present at the time
of attending. In a voluntary state, one would be in cognitive control
of his or her viewing activity, using many learned cues, including
surface features (such as sound effects) and language. In this state,
then, responding to instructions should be possible.
Thus, television's coherent, multimodal attributes suggest that
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young children may be able to strategically process it, but findings
with stimuli other than television and some theoretical considerations
suggest that they may not. Obviously, more evidence is needed to
decide these issues.
The purposes of this study, then, are, first, to determine
whether young children can attend to and recall television content
more effectively when instructed, and whether this effect changes with
age. The second purpose is to relate any instruction effects to
modality of input.
CHAPTER II
METHOD
Su^ects. Parents of children ages 5 and 9 (no more than three months
beyond their birthday), from the Springfield, Massachusetts area, were
contacted first by letter and then by phone, to participate
individually in one experimental session at the University of
Massachusetts Child Study Center. Since the experimental stimuli were
taken from the children's cable channel Nickelodeon, only families
from towns not receiving Nickelodeon on cable television were
included. Eighty children, equal numbers of males and females,
participated. The socioeconomic levels most prevalent among the
subjects, based on previous research at the Child Study Center, were
lower middle class to middle class. Most of the younger children had
some kindergarten experience.
Setting. The television viewing room was comfortably furnished and
consisted of a carpeted, well-lighted room containing a couch and
chair, a child-sized table and chair, and a shelf of toys and art
materials suitable for both ages. A color television monitor was
placed diagonally in one corner of the room near the toys. A one way
window located on a wall beside the television permitted observation
of the child from an adjoining room. It was possible with this
arrangement to see the child's face as he or she looked at the TV
screen
.
Materials. The stimulus material consisted of a 35-minute videotape
containing six short segments, prepared from existing children's
programming from Nickelodeon. The selected material was intended to
be unfamiliar to the children participating in the study in order to
avoid familiarity effects on comprehension. The program was composed
of three types of material, two stories representing each type. Two
of the stories were primarily visual; most of the informative content
was communicated visually with very little support from the auditory
modality. Animated stories with musical accompaniment represented
this type of segment. Another type of segment contained mainly
auditory content; that is, the auditory channel provided the
informative content, with little or no informative support from the
visual modality. For example, puppet skits composed of dialogue among
characters who move very little around a fixed background were used
for this type of material. Substantive actions were absent or con-
tributed very little. The third type of story was audiovisual, in
which some material was presented simultaneously on both auditory and
visual channels, while other material was presented solely on one
modality. There was a great deal of redundancy of information in this
type of segment; the same information could be learned by either
listening or viewing, and very often the soundtrack signalled what was
to happen visually. The audiovisual type of material is probably
typical of most television programming for children. In this study, an
animation and a dramatic scene excerpted from a serial were used.
Synopses of the stories are found in Appendix A.
arranged so that no two segments of the same type occurred together.
This procedure was used in order to maximize the possibility of
different strategy use in different modalities. Two versions of the
videotape, Tape A and Tape B, were constructed by reversing the order
of the two halves of the tape. The purpose of using two story orders
was to avoid a confounding of primacy and recency effects with
possible differences in strategy among stories. Tape A was ordered:
Dragon (a visual animation), King Rollo (an audiovisual animation),
Sound Boxes (an auditory puppet skit), Crystal Tipps (a visual
animation), Soda Shop (an auditory puppet skit), and Stereotypes (an
audiovisual dramatic scene). Tape B was ordered: Crystal Tipps,
Soda Shop, Stereotypes, Dragon, King Rollo, Sound Boxes. These two
tapes, were included in a complete factorial design with age, sex and
instructions as the other variables.
The test materials consisted of probe questions designed to cue
recall of selected auditory, visual, and audiovisual content.
Questions were drawn from both central and incidental story
information. Judgments of central and incidental information were
made informally by the experimenter, and recall of this information is
not being analyzed separately at this time. Two raters independently
verified which questions belonged to each modality category.
Disagreements concerning a particular question categorization were
resolved through discussion. Appendix B contains these questions.
Following Salomon, we measured our subjects' mental effort by
means of the question asked prior to recall testing, "How hard did
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you try to understand the program?" Children indicated their answers
on a ten-point scale ranging from "very hard" to "not hard at all."
To obtain a measure of children's sense of efficacy in comprehending
the material, the question, "How many questions do you think you will
be able to answer?" was asked and similarly indicated on a scale from
"almost all of the questions" to "almost none of the questions." The
extremes of each scale were indicated with cartoon images. This scale
is presented in Appendix C.
Additionally, the Peabody Picture Vocabulary Test was
administered prior to recall testing. This test served several
purposes. It was used as an assessment of the child's IQ, as an
effective rapport building activity, and also as a means of producing
a slight delay between viewing and recall.
Apparatus
.
Toys appealing to boys and girls at both ages were
available in the viewing room in order to prevent a ceiling effect on
attention to the TV. Toys included: a GI Joe doll, a tool kit,
crayons and paper, a girl doll, an electronic game, a carpet sweeper,
a kitchen set, a pickup truck, matchbox cars. Fashion Plates, and
baseball cards.
The videotaped material was presented by means of a 3/4-inch Sony
videocassette player with remote control device, on a Sony 17-inch
color TV monitor.
Data on visual attention to the TV and toy play were collected
using a system which recorded audio tones on a Revox reel-to-reel tape
recorder. Two pushbuttons produced audio signals which were input to
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the two channels of the magnetic tape. Channel 1 contained a start
signal and TV attentidn data; channel 2 held toy play data. Tape
speed was highly consistent; accuracy was within .1 second at the end
of the 35-minute program duration.
A second tape recording system was used to collect comprehension
data. A stereo tape recorder and two microphones were used to record
each child's free recall.
Procedure. The three phases of the experimental session were 1)
instructions, 2) viewing, and 3) comprehension testing. During the
experimental session the parent waited in the reception room and
filled out a questionnaire concerning the child's home television
viewing.
Instructions
.
Each child was brought individually into the
television room by one of the three female experimenters. One of two
sets of instructions was read. Half the children at each age (the
Instructed group) received instructions informing them that they would
be tested after viewing. The other half of the children were not
informed of the testing, but were asked to watch for enjoyment (the
Non-instructed group).
The Instructed group was told:
"Let me tell you about what we're going to do today. We are
studying how well children can learn from television. If you try as
hard as you can, you will probably be able to remember almost
everything when you watch. There are toys here that you can use if
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you like, but I would like you to try to watch this program very
carefully so that later, when I come back after the show, you can
answer all of the questions. There will be several cartoons and films
in the real program. But first I'll show you an example of one of the
stories." (An audiovisual animated segment not included in the
experimental tape was shown.)
"After you've watched the whole show, I will ask you to tell me
about each one of the stories - everything you saw and heard."
These instructions were repeated in part and the child was
encouraged to repeat them to show that he or she understood. This
type of instruction is comparable to the instructions given in most
research on text comprehension, as well as in television comprehension
studies (Collins, et al.. Note 1; Kwiatek & Watkins, Note 2). The
added procedure of showing an example bit was intended to familiarize
the instructed child with the type of material he was required to try
to remember and the task of remembering, and possibly eliminate
primacy effects. This procedure together with the two tape orders
should prevent higher attention and better recall for any particular
story simply due to its order of presentation.
The Non-instructed control group were shown the same short
segment. The instructions for this group were:
"Let me tell you about what we're going to do today. We are
studying how children like to use their free time. You may enjoy
using some of the toys we have here. While you are here, I will be
showing a television program which you may like also. I would like to
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know how you use toys and television when you're relaxing and having
free time. I hope you will play and watch TV just the way you would
if you were at home. After the show I will come back in to see how
you liked it. Let me show you an example of one of the TV stories
now."
The same story was shown as an example. All subjects were then
told:
"Now, I'll go in the other room and start the show. I'll be out
of the room until the program is over. That will be about half an
hour. Then I'll come back in and we'll talk about it together."
The experimenter then left the room. One minute elapsed before
she started the videotaped program, in order to give the child an
opportunity to become familiar with the selection of toys.
Viewing. The videotape was then started. At the same time, the
experimenter began recording the child's visual attention to the
television and toy play by pressing one button whenever looking was
occurring, and another button whenever toy play was occurring. Each
button caused a tone to be recorded for the duration of each look and
each toy play episode on the two channels of the tape recorder. These
data were locked to the program timing by a signal on Channel 1 at a
designated starting point on the videotape to indicate time "zero" in
the data. At a later time, the audio signals were decoded by
computer, resulting in a file containing a list of digital times
representing onsets and offsets of the TV viewing and toy behaviors. A
designated ending time was also indicated on the tape.
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Testing. Following the television viewing session, the
experimenter returned to the TV room for the 30-minute comprehension
testing phase. Testing began with the Peabody Picture Vocabulary
Test. This task usually lasted five to ten minutes.
Next, the experimenter presented for all children the
instructions previously given only to the Instructed group. Briefly,
children were asked the Effort and Efficacy questions using the
nonverbal ten-point scale. Then, she asked each child to retell the
first story as completely as possible. Immediately prior to recall,
as a means of indicating which story was to be recalled, the title was
announced and a still picture of the characters in the story appeared
on the TV screen for 15 seconds. The words, "Tell me the whole story
about (e.g., The Dragon); tell me everything you saw and everything
you heard" were repeated before each free recall. At the end of free
recall, so that there was an opportunity to add any details left out
of the first attempt, the experimenter asked, "Can you add anything
else about that story?" Subjects occasionally were able to produce
more information following a request to "Tell me more."
When the child indicated his or her recall was complete, the
experimenter asked probe questions from a prepared script, omitting
questions which had been answered in free recall. Free and cued
recall were elicited in this manner for each of the stories, in the
order the child saw them.
All free recall and cued recall protocols were tape recorded, and
answers to cued recall questions were marked on an answer sheet. No
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corrections were made for incorrect answers; the experimenter was
encouraging and positive.
Following the complete testing session, a prize was given the
child for his or her participation, and the parent received $5.
Protoco1 Scoring. All free recall tape recordings were
transcribed and typed into computer files. The protocols were scored
on the basis of two measures of comprehension. First, a word count on
each story recall was accomplished by computer; and second, the number
of correct phrases was counted. However, since a preliminary analysis
proved these two measures to be highly correlated (r =
.99) wordcount
was chosen as the more appropriate and more easily derived measure for
further analyses.
Probe Scoring. Scores were generated for answers to probe
questions. Credit was given if a child correctly answered a question
in either free recall or cued recall. Percent correct was calculated
first for all questions from all stories, and second, for questions in
each modality separately: audio content from audio stories, visual
information in visual stories, and audiovisual questions in
audiovisual stories. This procedure limits the measure of
comprehension to information from each modality separately, rather
than including all sources of information in a measure of
comprehension of a story that is primarily in one modality. In other
words, visual or audiovisual information contained in an auditory
story was not included in this analysis.
Attention Measures. The primary measure of attention to the
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television consisted of each subject's percent attention. This
measure was calculated both for the entire show and for each of the
three story types. Frequency of looking was similarly calculated for
the whole show and for each story.
ToyP lay Measures - Percent of time playing with toys was
calculated for the entire program and for each story type separately.
This dependent variable was eliminated from further analyses on the
basis of preliminary correlations. Percent toy play is negatively
correlated with percent attention (r =
-.95). Since playing with toys
simply occurs when viewing is not occurring, it was unnecessary to use
both measures.
CHAPTER in
RESULTS
Main Analyses
Reviewing the design of the present study, children, ages five
and nine, were either instructed or not instructed that they would be
tested for recall following a half-hour TV program. The program
consisted of story material which was primarily auditory, visual or
audiovisual in nature. All children were shown all three story types.
Four measures of visual attention and comprehension were analyzed:
attention measures were percent attention to the TV and frequency of
looking at the TV; comprehension measures were number of words
produced in free recall and percent of correctly answered cued recall
questions.
The primary hypothesis was that children who were informed of
testing would be more likely to use some strategy to help them
remember than would children who were not informed. One effective
strategy would be to increase amount and/or frequency of looking at
the TV in the segments in which looking potentially yields more
information, i.e., in the visual and audiovisual segments, but not in
the auditory segments. Another way of effectively viewing for recall
might be to increase looking only where there are no auditory cues to
guide attention , since attention may already be directed with maximum
efficiency where there are such auditory cues (Lorch et al., 1979). A
third strategic approach would be to increase visual attention to the
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entire program regardless of modality. It is also possible that other
only indirectly observable strategies could be adopted, including
increasing auditory attention or mnemonic strategies to aid recall.
These strategies would be reflected in the results of the
comprehension measures but not necessarily the visual attention
measures
.
Attention
.
Figure 1 presents the pattern of results for instructed
and non-instructed groups at each age and in each modality on
attention. Frequency of looking showed no significant effects in
these planned comparisons and therefore is not included in the
immediate discussion.
It is apparent that most of the variation among conditions occurs
in the visual modality; without instructions to anticipate a test,
viewing declines, more so in the 5-year-olds than in the 9-year-olds.
Attention to the other two types of material shows much less variation
due to age or instruction and is at about the same level as in visual
material for the instructed condition. As a result of this pattern,
many main effects and interactions are significant. As is true for
all measures, these are catalogued in a complete ANOVA Table in
Appendix D. The focus here will be on contrasts among means which
are germane to the questions of interest. Contrasts are Neuman-Keuls
tests, performed within each modality, with familywise alpha of .05.
In auditory and audiovisual stories neither age group
significantly increased attention with instructions. On visual
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Figure 1
Percent Visual Attention as a function of
condition within each modality.
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stories, 5-year-olds attended significantly more with instructions
than without, while no increase in attention occurred in 9-year-olds.
No age differences in attention occurred except in visual stories. Tn
the non-instructed group, 9-year-olds attended more than 5-year-olds.
Cued Recall. As can be seen in Figure ?, the pattern of results for
the cued recall measure (percent correct answers), for S-year-olds, is
similar to the attention pattern, with only visual stories eliciting
significantly better performance under instructions. Nine-year-olds'
cued recall was not improved in auditory or audiovisual material. In
visual stories, however, the older instructed group produced better
cued recall, although their attention did not change.
Cued recall revealed more age differences than did attention.
r
Unsurprisingly, older children exceeded younger children, in all three
modalities and in both instructed and non-instructed conditions.
Free Recall
, Figure 3 presents the pattern of results for free
recall. Again, no changes in performance were observed on number of
words in free recall as a result of instructions, in audio and
audiovisual material for both age groups, reflecting the pattern of
the attention data. On visual material, only the older children
produced more words in free recall under instructions, despite their
lack of increase in attention (similar to the cued recall result).
Age differences were found in all story types in both
39
Figure 2
Percent Correct Answers in Cued Recall as a Function of Age
and Instructions within each Modality.
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Figure 3
Number of Words in Free Recall
as a function of age and instructional condition within each modality.
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instructional groups, with older groups producing longer free recall
protocols than younger groups.
These planned comparisons indicate that in some circumstances
children can alter their viewing behavior and improve their
comprehension of television when they are requested to do so. Five-
year-olds did in fact use a strategy of looking more at the TV when
they knew they would be tested. Mine-year-olds also used this
strategy but to a lesser degree. Both age groups produced more in
recall as well. However, modality of presentation is the key
qualification of this result, as children used this strategy primarily
in the visual segments which require looking for full understanding.
It is impressive that the children were selective in
increasing visual attention. Apparently, no alternate
strategy was used for increasing comprehension of the audio
segments, such as listening more, since benefits were not evident in
recall performance. For children who expect to be tested following TV
viewing, the absence of verbal content must be a strong signal that
they must change their information gathering behavior.
The second question addressed by the planned comparisons was
whether older children are more likely to make effective use of
instructions than younger children. Contrary to much evidence from
the metamemory literature, the amount of improvement with instructions
did not vary significantly with age, as indicated by Bonferroni t-
tests following the age by instructions interaction calculated for
each dependent measure, with a familywise alpha level of p < .05.
Modality. Further analyses involved comparisons of attention and
comprehension among the three types of stories. Table 1 contains
means at each age in each modality on the four dependent variables.
Considering the modality differences within each age group, at age
five, visual material was less well attended than either auditory or
audiovisual material. In this case, both percent attention and
frequency of looking showed the difference. Cued recall for the
younger group was better for audiovisual material than for visual or
auditory.
In contrast with the significant attention differences due to
modality found at age 5, 9-year-olds' level of attention did not
differ significantly from one modality to another (see Table 1). On
the comprehension tests, however, greater discrimination among
modalities was found. Auditory and audiovisual material were better
recalled than visual material, for both cued recall and free recall.
In addition, this older group distinguished audio from audiovisual
material: free recall of audiovisual segments exceeded that for audio
segments. All of these comparisons proved significant in Scheffe
tests carried out with familywise error rate of .05.
Looking at age differences in the patterns of response to the
modalities, further comparisons were made. (See Table 1) On attention
measures, the size of the difference between audio and visual portions
was greater in younger than in older children. Audio received more
attention than visual: F(1 ,78)=9.38, 10.67, for percent attention and
frequency, respectively. On comprehension measures, this difference
TABLE 1
Mean scores at each age in each modality on all dependent measures
Audio Visual Audiovisual
Percent Age 5 62a 37 5Rb
Attention Age 9 64 58 514
Frequency Age 5 3-1
3
a
1.52 3.27 b
of Looking
(per minute) Age 9 2.83 2.42 3.05
Percent Age 5 40 34 5 8 b,c
Correct in
Cued Recall Age 9 8l a 60 88 b
Word Count Age 5 60.70 52.08 73.78
in Free
Recall Age 9 304. 38 a 235.30 409.83 b ' c
Modality contrasts significant at the .01 level:
a Auditory performance exceeds Visual.
Audiovisual performance exceeds Visual.
Audiovisual performance exceeds Auditory.
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was larger in older children: F(1, 78 ) = 1 1.55, 10.54, for cued
recall, and free recall respectively.
The advantage of integrated audiovisual material over visual
material was seen to a greater degree in the younger children:
F(1,78)
= 6.80, 7.66, for percent attention and frequency: and in
older children in free recall, F(1 ,78) = 40.93.
Finally, the advantage of audiovisual over audio material was
more pronounced in the younger group on cued recall, F (1,78) = 12.60,
but more pronounced in the older group in free recall, F (1,78) =
19.31. These comparisons were found to be significant in Scheffe
tests with familywise alpha of .05.
Attention and comprehension
. An issue raised by previous research was
the relationship between attention and comprehension. Lorch et al.
(1979) and Anderson et al. (1981) have indicated the importance of
auditory cues in children's assessment of comprehensibili ty. From
those studies it appears that attention is allocated on the basis of
comprehensibility. A unidirectional causal connection between visual
attention and comprehension, such that increased attention leads to
better comprehension, is an inadequate explanation of children's
behavior. In the present study, Pearson correlation coefficients,
presented in Table 2, calculated for each age group in each modality
separately, indicate that visual attention was significantly
correlated with cued recall and free recall scores in all three
modalities at each age. One exception was a marginally significant (p
< .09) correlation between 5-year-olds' attention and free recall of
TABLE 2
PercentCorrect
in Cued Recall
WordCount
in Free Recall
Percent Attention in:
Audio Stories
Visual Stories
Audiovisual Stories
Age 5
.73
85
58
##
#*
Age 9
.52
.76
47
#«
*#
#*
Age 5 Age 9
35
.55
.21 a
# *
.42
*#
59
.49
* #
**
P < .05
p < .001
P < .09
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audiovisual material. The relationship between visual attention and
comprehension test performance was equally strong when instructions
were taken into account. On the cued recall measure, this was an
invariant pattern in both age groups, whether they were instructed or
not. On wordcount, at age 9, significant positive correlations
occurred between attention and comprehension in all three modalities,
in both instructional conditions. Instructed 5-year-olds' pattern was
less clear: significant correlations were found in instructed
children on auditory and visual, and in non-instructed children on
visual and audiovisual.
Additional analyses
.
Sex. Appendix E contains mean scores on each of the dependent
variables for males and females. Females overall performed better
than males on the comprehension measures but not on attention: F's
(1,64) r 4.75, 7.56 for cued recall and free recall, respectively.
Additionally, there were a number of interactions involving sex. Girls
benefitted more from instructions than boys and were more verbal than
boys at age nine. Girls also were able to benefit from instructions
at a younger age than boys; but by age 9 they are as competent on the
non-instructed task as on the instructed task. Boys did not benefit
from instructions until age nine.
Boys' and girls' performance varied with respect to modality and
age. The greatest difference between the sexes occurred among the 9-
year-olds in the audiovisual material: Older females' recall of
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audiovisual stories was better than males'. These results were proved
significant in Bonferroni-t tests with familywise error rate of .05.
SI In order to verify that no bias due to TO differences between the
instructional groups confounded the results reported so far, a 2(A*e)
by 2(sex) by 2(condition) analysis of variance was performed with TO
(as measured with the Peabody Picture Vocabulary Test) as the
dependent variable. This analysis revealed no significant differences
in TO between the levels of relevant variables. Therefore, no sampling
bias was found due to TO. TO scores ranged from % to 16? with mean
10 equal to 1 18.
Appendix F contains a table of mean scores for each of the
dependent measures for different levels of TO. To test the hypothesis
that response to instructions would be affected by intelligence,
subjects were divided into groups scoring either above or below the
median on the TO test. When analyses of variance were performed (age
by sex by instructions by TO), higher 10 was found to be accompanied
by enhanced performance on attention and comprehension measures.
Further, children's attention and comprehension varied as a function
of age and TO. Five-year-olds' scores did not differ as a function of
TO, but high TO 9-year-olds attended more and performed better on cued
and free recall measures than low TO 9-year-olds. Instructions
apparently affected high and low TQ subjects equivalently.
*
Effort , Analysis of variance was performed on the scores for the
questions concerning children f s perceptions of their effort at
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understanding the program and their efficacy at answering the recall
questions. On the effort measure, 5-year-olds reported that they
tried harder (M
= 7.8) to understand the program than the 9-year-olds
(M=6. 3 ), F (1 ,69) = 5.58, p < .05. More important, the instructed
children reported significantly more effort (M = 7.9) than non-
instructed children (M = 6.2), F (1,69) = 5.33, p < .05.
On the efficacy question, expectations for performance varied
with age and instructions. Older children held higher expectations of
their ability to answer questions in the instructed condition (age 9,
instructed, M = 8.35; age 9, uninstructed
, 6.3; age 5, instructed, M =
5.7; age 5, uninstructed, M = 6.45), F (1,36) = 7.22, p < .01.
Children's self-ratings of effort and efficacy reflected their
actual attention and comprehension, at age 5 in the instructed group,
and at age 9 in the non-instructed group. Significant correlations
between attention and effort support this conclusion (r = .53 in
instructed 5-year-olds, r = .49 in non-instructed 9-year-olds) and
cued recall and effort (r = .46 in instructed 5-year-olds, r = .41 in
non-instructed 9-year-olds). Efficacy also reflected performance in
the same two groups, as seen in significant correlations between
efficacy and attention (r = .39 and .69 in instructed 5-year-olds and
non-instructed 9-year-olds, respectively) and between efficacy and
cued recall ( r = .45 and .51 in instructed 5-year-olds and non-
instructed 9-year-olds, respectively). Additionally, efficacy ratings
reflected instructed 9-year-olds* percent attention (r = .41 ).
CHAPTER IV
DISCUSSION
When 5- and 9-year-old children were informed prior to TV
viewing that they would be tested for comprehension, they were able
to intentionally change their viewing behavior. Specifically, when
instructed to remember, they increased their visual attention to the
TV (and played less with toys). They also were able to answer more
questions about the material.
Children selectively applied their visual orientation strategy to
the visual segments where it was most appropriate. This was true to
the extreme in 5-year-olds: uninstructed 5-year-olds' attention was
very low (22%). Clearly, children knew that in this type of material
a way to learn more was to look more. In effect, this increased
attention was accompanied by better cued recall. Differences
between instructed and non-instructed groups' cued recall were
significant in both age groups.
Instructions did not lead to more looking in audio segments.
Therefore, children even as young as five years, were aware that
audio stories would not be better understood by a continuous
visual attention approach. Visual attention and each of the recall
measures were, however, significantly positively correlated, even in
the auditory segments. This finding supports the notion that visual
attention follows comprehensibility.
The effectiveness of instructions was not anticipated on the
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basis of most studies of 5-year-olds' ability to use memory
strategies. Differences between television and typical stimuli
used in memory studies likely account for children's early success
at complying with instructions to remember whereas they fail under
most other circumstances. The TV stories were coherent stories of
longer duration than typical stimuli. This type of TV material is
highly familiar and age appropriate (although the particular stories
used here were new to the children). Additionally, finding the early
ability to comply with instructions by changing looking behavior is
consistent with the fact that visual attention measures are more
likely to reflect early strategy use than are other measures (Yussen,
1974; Salatas & Flavell, 197*0.
Factors contributing to attention
. Studies by Anderson et al. have
documented several factors which influence preschoolers' visual
attention. For example, in a study of program attributes, a key
finding is the importance of auditory attributes in eliciting and
maintaining attention to the TV. Program comprehensibility is
also a principal determinant of children's attention. Incompre-
hensible program segments, such as those with "non-immediate"
or abstract dialogue or with foreign or backwards dialogue receive
lower attention than more concrete and understandable program
parts. The comprehensibility criterion is closely related to the
attention strategy involving auditory cueing.
Previous investigations pointed to influences on preschoolers'
attention aside from the characteristics of the TV show itself,
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such as the viewing environment. The availability of an alternative
activity such as toy play has the effect of reducing attention by
half, as reported by Lorch et al. and by Pezdek et al.
The present study explored two other factors influencing
children's attention in the context of TV and toys. As discussed
above, the modality of input is crucial: programs containing verbal
content elicit much higher visual attention than segments lacking
the verbal component. It was in segments which were visual-only
that differences in attention and recall due to the experimental
manipulations were found.
Second, the demands of the viewing situation affect attention
since young children who were instructed to remember increased their
visual attention in segments which otherwise would have been
largely unattended. Just as Salomon found that media perceived as
more difficult receive more processing effort and are better
comprehended, TV being "easier" than print, here, we find that the
"learning" context caused children to expend more effort in the form
of increased attention. We incidentally measured our subjects'
effort by means of the question asked prior to recall testing, "How
hard did you try to understand the program?" Consistent with
Salomon's theory, instructed children reported significantly more
effort than non-instructed. In contrast with their attention
pattern, overall, 5-year-olds reported greater effort than 9-year-
olds. Apparently, their perception of task demands was not translated
into greater attention to the program as a whole. The size of the
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increase in effort with instructions did not vary significantly with
age. Instructed 9-year-olds' increase in effort must take a form
other than overt attention - perhaps review or rehearsal, or more
selective attention to "important" content.
Active viewing
.
The results of this study support the
characterization of children's TV viewing as an active process, as
elaborated by Anderson and Lorch (1983). If children were passively
or automatically engaged with the program, or involuntarily
reacting to sensory stimulation from changes in program content,
performance differences resulting from different tasks would be
unlikely. Learning, in these circumstances, seems" to be at the
level of voluntary control, something thought to be possible only
in older children. Here the younger children were as good or better
than the older children at modifying their attention.
Another way of considering the active viewing notion is, in a
literal sense, how active children are as they watch TV. Do they
increase their frequency of looking at the TV in response to
instructions to remember, as was reported by Yussen and by Hayes?
We found that while 5-year-olds did increase their percent atten-
tion during visual segments they did not increase their frequency
of looking. Therefore, increased attention was not achieved
through more frequent looks of the same length.
Attention and comprehension . The debate concerning whether visual
attention leads to comprehension appears to be a complex one. Lorch,
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et al.'s results indicate that the answer is 'not always'. In the
audiovisual stories used in that study, manipulating attention
did not simultaneously increase comprehension. In the present
study, in the visual-only segments, tested material was likely
unavailable to the child who was not looking when it was shown.
With this knowledge it can be concluded that greater visual
attention to visual-only material mediates better comprehension. A
uni-directional, causal explanation seems appropriate since only in
these visual segments did children do significantly better on cued
recall questions by increasing their attention following
instructions. In the audio and audiovisual material, the
directional explanation from attention to comprehension is less
solid. Attention can be elicited, and maintained by a variety of
program elements, auditory and visual; and comprehension can be a
cause as well as a result of looking.
Age Differences
.
Age differences were not found in attention, except
on the visual stories where younger children who were not
instructed paid very little attention. Previous studies have also
reported that age differences (within this age range) typically do
not occur in attention to regular audiovisual television material
(Calvert, et al., 1981). Clearly, visual-only stories are a
special case. Nine-year-olds, not showing this extreme inattention
to visual material, may have been somewhat more aware of the
laboratory situation, guessing that testing may be involved
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although they were not so informed. Alternatively, the older
children may Know, based on their experience with television, that
sometimes interesting things can occur despite absence of verbal
support. But more consistent with the model of viewing discussed
throughout this thesis, they may be more familiar with non-verbal
auditory signals, such as music or sound effects, than the younger
children are. They may have substituted these sounds for the verbal
cues that are usually present, thereby keeping operative their
auditory-driven attention strategy, preventing extremely low
attention in visual bits.
Age differences in comprehension were expected. All
comprehension studies find significant differences between
preschoolers and grade schoolers. The free recall test requires skill
at verbal production, at which the younger children are quite
poor. Cued recall depends less on production yet requires verbal
skill to understand the questions and to give brief responses.
However, given their different levels of recall performance, the
amount of benefit resulting from instructions did not vary
significantly between the two ages.
Sex Differences
. Females recalled more than males, and a
different response pattern to instructions occurred between males
and females at each age. While at age five girls benefitted from
instructions and boys did not, the reverse was true at age nine.
Nine-year-old girls, however, performed at a high level even without
instructions. With instructions, 9-year-old boys' performance was
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brought up to the level of the girls. These sex differences may be
accounted for in at least three ways. First, since the tests
involve verbal skill, as does listening to instructions, girls
would clearly have the advantage at the younger age. Memory for
verbal content is also superior in girls (Maccoby & Jacklin, 197U).
Second, girls are early socialized to comply with expectations of
them, whereas boys are not. Later in childhood, boys become
motivated to perform as requested while girls maintain their high
performance regardless of demands (Staub, personal communication).
Maccoby and Jacklin (1974) indicate no evidence of differential
interest in or utilization of audio versus visual information
between the sexes, so sex differences on the basis of modality
alone in the present study are unlikely. Nevertheless, it is possible
that superior recall performance by girls is related to specific
program content. Stories involving fantasy and social conflict are
usually more appealing to girls. However, the fact that no sex
differences occurred in overall level of attention, attention
potentially being an indicator of preference, weakens an
explanation based on sex-typed materials.
The main results of the present study have practical value, for
example in the instructed viewing context, as in a school setting
where TV is frequently used to complement a regular curriculum. Tt
appears that contrary to previous findings, even 5-year-old clnTcren
are able to effectively use instructions to learn more from watching a
visual presentation. These results are especially relevant to the
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home viewing context where children are not being tested. A great
deal of children's television is not integrated audiovisual material.
Where distractions are available to the viewer, and the child is
not instructed to remember, entertaining or educational information
presented visually only is likely to be missed, while material which
is complementary audio and video is more likely to be attended and
remembered. Tt appears to be a mistake on the part of producers to
assume the verbal portion is too difficult or demanding for young
children and eliminate it altogether. Auditory information plays a
key role in informing the child viewer when to look.
NOTES
1. Collins. W A., Sobol, B., Karasov, R., and Westby, S. Effects
of adult commentary on children's comprehension and inference about atelevised aggressive portrayal. Unpublished manuscript.
2. Kwiatek, K. and Watkins, B. Systematic processing of television
content: effects of interactive control and perception of the
situation. Paper presented at International Communications
Association meetings, 1982.
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APPENDIX A
DRAGON-(6.62 min., visual animation)
A small child sits up in his bed and sees a friendly dragon
peeking in his window. The dragon beckons the boy to come along for a
ride on his back. The dragon flies with the child to a snowy land
where they see a frozen pond. The dragon magically melts the pond.
It pulls the boy in and they enter a royal kingdom. A little princess
is crying but is happy to see the boy and dragon. She shows them that
an evil little wizard is turning everyone in the castle to ice. The
dragon whispers to the boy to kiss the girl and make her heart warm
again. Embarrassed he does, and then happily they dance. The other
lords and ladies are saved from freezing also, and everyone dances.
Finally, the dragon must take the boy back home. The princess gives
the boy a magic mirror and waves goodbye. He can see her face in it
as the dragon flies him home to his apartment. Back in his bed, he
looks in the mirror. The princess fades and is replaced by his own
sleepy image.
ROLLO - (4.78 min., audiovisual narrated animation)
King Rollo and his magician go for a walk in the country. They
meet a farmer who is about to eat a loaf of bread for lunch. The king
wants to show the farmer how clever his magician is. So he asks the
farmer if he would like to have something different to eat. The
farmer declines and prepares to eat, when King Rollo takes the bread.
The king says, "How would you like roast chicken?" Then he asks the
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magician to change the bread into a roast chicken. Unhappy with the
chicken, the farmer politely asks for his bread back. King Rollo,
however, has the magician change the chicken into chocolate cake.
Again the farmer asks King Rollo to return his bread. But this time
the king tells his magician to change the chocolate cake into
spaghetti. For the third time, the farmer refuses the food, and asks
King Rollo for his bread. Undaunted, King Rollo commands the magician
to change the spaghetti into ice cream. By this time, the farmer is
angry and discouraged. He jumps on a rock and firmly requests that
his bread be returned. He says, "The bread is delicious, my wife
makes it!" So King Rollo has the magician return the bread. Then the
farmer invites them to eat, and they all enjoy the bread.
BOXES - (2.77 min., audio, puppet skit)
Ebenezer, a green, scroogelike puppet, is standing behind his
flower box. He is filled with disgust by the sight of flowers growing
in his weeds. Jake, a human, comes by and asks Ebenezer what is
wrong. Ebenezer tells Jake that he hates Spring, the flowers and the
sound of birds. He explains that his favorite season is Autumn because
everything is dead. So Jake shows Ebenezer some magic boxes. Jake
tells Ebenezer that he will make Autumn arrive if Ebenezer closes his
eyes and uses his imagination. When Ebenezer, skeptical, finally
closes his eyes, Jake opens the first box. They hear wind blowing.
From the second box they hear someone raking leaves. Ebenezer begins
to enjoy the sounds. Then Jake tells Ebenezer to imagine a dark night
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with a full moon. Ebenezer grows uneasy when Jake opens the third
box, and a ghostly howl is heard. Ebenezer demands
, "What is that?!"
In response, Jake opens the last box and they hear a chorus of
children saying, "Trick or Treat!"
CRYSTAL
- (4.28 min., visual, animation)
Crystal and her dog walk over the hills with their fishing poles
to a lake. They begin to fish. When Crystal catches a fish, she
places it in a jar full of water. Meanwhile, the dog catches a hat
and puts it on. After Crystal catches three fish she watches them
swim in the jar. Then her dog catches a boot and puts that on, too.
While he continues to fish, three ducks swim by and one of them brings
the dog his hook. Tossing the line in again, the dog catches another
boot and a pair of glasses. He dons this apparel as well. Thinking
that Crystal's pole brings luck, the dog borrows it. Soon he catches
a bicycle and begins to ride it. Riding no-hands, the dog hits a bump
and falls into the water. When he crawls from the water, he leaves
the bike and clothing behind. He is, however, still wearing one of
the boots. From this boot he pulls a large fish. Then he and Crystal
happily put all of the fish back in the lake. For a while, they watch
them swim . Then Crystal and her dog go home.
SODA - (5.82 min., audio, puppet skit)
Kim is excited because she has just opened a new soda shop.
Ebenezer enters and offers his new magic wand to Kim. He is disgusted
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with the wand because it only grants wishes for other people. Happy
to have a customer, Kim tells Ebenezer that he can have anything he
wants. When he asks for a peanut butter malted, however. Kim is
upset. She doesn't have any peanut butter. So Kim asks Ebenezer to
watch the shop while she goes to buy peanut butter. Kim instructs
Ebenezer to make the customers anything they want. When Jake arrives
and asks for a health salad, Ebenezer uses his wand saying, "Make Jake
a salad." Poof! Jake becomes a salad. Pleased with the results,
Ebenezer turns the next two customers into the sundae and hot
chocolate they request. When Kim returns, she is curious about all of
the food lying about. She asks Ebenezer about it and he tells her
that the food is the customers. Kim becomes very upset. She doesn't
know what to do to help her friends. Finally, Ebenezer stops laughing
and offers to change the food back into people again. Using his last
wish, Ebenezer brings Smitty, Coco and Jake back. Kim is ecstatic.
Unaware of their transformation, they again ask for their food.
STEREOTYPES - (7.8 min., audiovisual, film drama)
Melissa and Philip are visiting with their father for the summer.
They had not seen their father for the four years he was in Africa.
The three of them encounter some difficulties in getting acquainted
again after such a long separation. For instance, while Melissa and
Philip are preparing for their baseball game, their father expresses
surprise at Melissa's participation. He doesn't understand why a girl
would want to play baseball. In the car. Dad is disappointed by the
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fact that his daughter is a better baseball player then his son.
Later. Melissa is playing frisbee in the park with her friend, Alice.
Roger co.es by and steals the frisbee fro. the girls. So Melissa goes
home and tells Phillip she is upset because the frisbee is gone. As
he puts dinner in the oven, Phillip assures Melissa that he will talk
to Roger. When they finally find Roger in the park, he refuses to
return the frisbee. Instead, Roger wants to fight. When Phillip
won't fight with him, Roger pushes Melissa and Phillip on the ground.
Then he walks away. That night the children's father is surprised
that Philip likes to cook. At dinner Melissa is upset. She says she
is disappointed because Phillip did not get her frisbee back. Dad
lectures Phillip about fighting to protect his sister. Phillip
returns to the playground the next day, but refuses to play with
Roger, telling the other kids that Roger stole the frisbee. Roger,
shamed in front of his friends, returns the frisbee to Phillip.
Returning home, Phillip tosses the frisbee to his dad and exclaims,
"And I didn't even lay a finger on him!"
APPENDIX B
Auditory Questions
Soda Shop Story:
Why was Ebenezer disappointed with the magic wand 9What did Kim want Eb to do?
What did Jake want to eat?
How did Eb feel when Jake turns into a salad?
What did Kim say to the ice cream sundae?
Sound Boxes Story:
What was Ebenezer upset about?
What did Ebenezer like growing better than flowers?
Did Ebenezer like another season better than Spring?
What was in the boxes?
What were some of the Autumn sounds?
What sound came out of the last box?
Visual Questions
Dragon Story:
Where did the snowflake come from?
Where did the dragon first land?
Where did the boy and dragon land?
What did the dragon do for the boy when it was cold?
What happened to the pool?
Was the princess happy?
Who made the dancers frozen?
What time was it on the dragon's watch?
What did the boy take from the castle 9
Who was the last person the boy saw in the mirror?
Crystal Tipps Story:
What were Crystal and the dog carrying?
Where did crystal put the fish?
What did the dog catch?
What did the ducks do?
What did the dog catch that was heavy?
What did Crystal do when the dog rode the bike?
What made the dog fall off the bike?
What did the dog take out of the boot?
Audiovisual Questions
King Rollo Story:
Who did the King and Magician say goodbye to?
Who did they meet?
Why was the farmer sitting under the tree?
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D?d\hlVhe KingAive the farmer instead of bread?id the farmer get back his bread?
Who ate the bread?
Stereotypes Story:
In the kitchen, what was Phillip cooking?
What happened to the frisbee?
What did Phillip decide to do about the frisbee''
How did Roger act?
Did Melissa act like she thought the meatloaf was good->
During the paddleball game, who was the winner?
V
APPENDIX C
How hard did you try to understand the tv stori^o v u ,at all, or somewhere in between?
ries? Very hard, not hard
n l
How many of the questions about the stories will you be able to answer''
Almost all of the questions, almost none of the questions, or somewhere
in between 9
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APPENDIX D( Continued)
Means scores and standard deviations on an-o«+-s«
measures at * a nh
aviati attention and comprehensione c age, condition and modality
Age 5
I N
Age 9
I N
Audio 66
\e- ( )
59
(20)
69
(22)
58
(29)
Visual 52 22
V i o
;
67
(22)
49
(35)
Audiovisual
Frequency of Looking
(per minute)
57
(28)
59
(21)
72
(17)
57
(26)
Aud io 2.66
(1.84)
3.60
(1.96)
2.92
(1.56)
2.74
(1.60)
Vi sual 1.38
( .99)
1.66
(1.36)
2.16
(1.36)
2.67
(2.42)
Aud iovi sual
Percent Correct
Cued Recall
Questions
3.11
(2.09)
3.43
(1.78)
2.84
(1.28)
3.26
(1.7D
Audio 41
(25)
36
(20)
85
(12)
77
(20)
Visual 45
(25)
23
(19)
68
(19)
51
(27)
Audiovisual 56
(23)
59
(18)
88
(14)
86
(14)
(Continued)
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APPENDIX D (Continued)
72
Number of Words
in Free Recall
Aud io
Vi sual
Aud iovisual
58.8 62.6
(50.1) (52.7)
67.6 36.6
(72.5) (29.1)
77.2 70.11
(90.76) (49.7)
307.5 301.3
(128.3) (158.8)
273.4 197.2
(156.6) (150.7)
413.7 406.0
(194.7) (243.6)
I Instructed condition
N Mon-instructed condition
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APPENDIX E
i
e
nTtrZT\ r° rJ?Ch vari3ble at each age, sex, andstructional condition.
Age 5 ftge 9
Females Males Females Males
Percent I 70 H6 66 72
Attention N m 53 g-, 48
Percent I 57 3?. 33 ?g
Correct in
Cued Recall M 33 48 80 63
Wordcount in I 58.90 77.00 327.80 335.26
Free Recall
N 60.90 52.10 406.40 196.60
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APPENDIX f
Mean scores on dependent variables as a function of IQ test score
Percent Attention High TO
Low 10
Age 5
I N
65
54
44
51
Age 9
I N
81
64
72
44
Percent Correct
in Cued Recall
High IQ
Low 10
58
37
»#
40
39
86
76
77
65
Wordcount in
Free Recall
High IQ 280.73 136.00 1286.2S 1044.56
Low IQ ni.56 230.70 810.00 812.09
* #
IQ effect significant at .01 level.
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